Supplementary Information Section
The HOA spectrum retrieved from PMF (shown in Figures SI-26a ) is similar to those of hydrocarbons and has a low oxygen-to-carbon atomic ratio (O/C), and its time series correlates well with combustion tracers such as CO, NO x , and EC, with ambient ratios (e.g. HOA/CO) consistent with those determined by other methods and studies (Zhang et al., 2005ab; Takegawa et al., 2006; Lanz et al., 2007 Lanz et al., , 2008 Ulbrich et al., 2008; Aiken et al., 2007 Aiken et al., , 2008 . For these reasons it is interpreted as a surrogate of urban POA. Note that sources such as meat cooking and plastic burning produce AMS spectra very similar to vehicle emissions (Mohr et al., 2008) and thus these and other reduced OA primary sources are likely grouped into HOA by factor analysis.
OOA spectra have high oxygen content and show similarities to chamber SOA spectra such as high m/z 44 and low signal at higher m/z , and typically correlate with photochemical products such as O 3 , O x , glyoxal, and ammonium nitrate during periods dominated by SOA production (Zhang et al., 2005b; Volkamer et al., 2006; Aiken et al., 2008; Herndon et al., 2008) . OOA correlates strongly with the SOA estimated with up to four other independent methods (Kondo et al., 2007; Takegawa et al., 2006; Aiken et al., 2009; Docherty et al., 2008) . For these reasons OOA is interpreted as an SOA surrogate arising from urban precursors.
BBOA correlates well with biomass burning tracers, such as acetonitrile, levoglucosan, elemental potassium and satellite fire counts (Aiken et al., 2008 (Aiken et al., , 2009 ).
The case studies described here were characterized by low regional BB influence (from forest and agricultural fires), as described later in this section, and thus the contribution of regional BB to OOA should be very small. The emitted VOC and SOA formed from urban burning sources such as biofuel use and trash burning are accounted for properly in our analyses, since we use the measured VOC (from all sources) in the model. Primary OA from regional biomass burning (forest and agricultural fires) can be an important contributor to OA concentrations in Mexico City (Salcedo et al., 2006; Molina et al., 2007; Aiken et al., 2009) . During MCMA-2003 the regional BB influence was important during the last part of the campaign, from about April 23 to May 4, 2003 (Salcedo et al., 2006 Molina et al., 2007) . Figure SI around our case study was cloudy, which could bias the fire counts low if the thermal signal from a fire is blocked by a cloud. However clouds are also associated with rain and reduced radiation and thus fires are less likely under clouds. We are only aware of one study which has quantified this effect: Schroeder et al. (2008) reported that the probability of fires below clouds in the Amazon was about ¼ -⅓ of the probability of fires when clouds were absent, indicating that the potential bias of the MODIS fire counts due to cloud presence is small. Taken together these pieces of evidence strongly suggested that our case study was not affected by primary emissions from regional biomass burning. 164  165  166  167  168  169  170  171  172  173  174  175  176  177  178  179  180  181  182  183  184  185  186 Finally, note that if some of the locally-formed SOA arises from precursors emitted from biomass burning sources (either urban or regional), it should be accounted for by our model. Grieshop et al. (2009a) report on chamber aging experiments of wood smoke, and conclude that a traditional SOA model using the measured gas-phase species underpredicts the SOA formed in the aging of biomass burning emissions by a factor of 5. The main SOA precursors according to the traditional model are light aromatic and monoterpenes, which are also included in our model. Grieshop et al. (2009a) conclude that the rest of the observed SOA arises from a NT-SOA mechanism, which should also be accounted for in our model since the S/IVOC volatility distribution of wood smoke is similar to that from engine exhaust (Lipsky and Robinson, 2006; Shrivastava et al., 2006) . temperature (Fig SI-3a) , planetary boundary layer (PBL) height (Fig. SI-3b) , ratio of the P-S/IVOC mass in gas vs. particle-phase according to the equilibrium calculation with the HOA concentration and temperature and the parameters from Robinson et al. (2007) (SI-6ac), and estimated HOA ("interpolated HOA") ( Fig. SI-3d ). Also shown in Figure   SI -3d are calculated primary emissions per time bin (10 min) ΔHOA. Note that the first point in the ΔHOA time series (Fig. SI-3d ) (1.69 µg m -3 10min -1 , or ~10% of the total ΔHOA) is to account for the P-S/IVOC in equilibrium with the HOA already present at that point when our simulation starts. The variations in ΔHOA are coming from point-topoint variations in PBL height. Figure SI-6: Concentrations of lumped model species for UT-SOA (Fig. SI-6a ), UT-SVOC g (Fig. SI-6b ) and UT-pVOC (Fig. SI-6c ) at 2 pm during our case study. 
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